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(54) Absorbent article with an absorbent body with improved odor performance 



(57) An absorbent article such as a diaper, sanitary 
napkin, incontinence protector or the like, comprising an 
absorbent body enclosed between a liquidimpemneable 
backing sheet and a liquidpenneable topsheet, charac- 
terised In that the absorbent body Includes a water-ab- 
sorbent, predominantly open-celled crosslinked acid- 
functional addition polymer foams comprising at least 
one odor control means that controls odor fonnation on 
contact with body fluids and is selected from the group 
consisting of 

(a) compounds containing anhydride groups, 

(b) compounds containing acid groups, 

(c) cyclodextrins, 

(d) biocides 

(e) surfactants having a MLB value of less than 11 



(f) odor adsorbing agents such as zeolites, clay» ac- 
tivated carbon, silica, activated alumina 

(g) microorganisms which exhibit antagonistic prop- 
erties against other unwanted microorganisms 

(h) pH-buffering systems 

(i) chelating agents 
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Description 

TECHNICAL FIELD 

[0001] -mis invention relates to an absorbent article such as a diaper, sanrtary napkin or an 

cornprising an absorbent body enclosed betweenaliquidimpermeablebacl<ingsheetandal.qu.dpermeabte 

BACKGROUND 

[00021 Water-absorbent. predominantly open^elled foams based on crosslinked polyacrylates are known cf^EP-B- 
0 858 478 WO-A-99/44648andWO-A-00/52087. They are prepared for example byfoamingapolymenzableaqueo 

mixture containing at least 50 mol% of neutralized acidfunctional monoethylenically unsaturated ^^f^J^"^ 
ers and at least one surfactant and subsequently potymerizing the foamed mixture. Foaming of the polymenzable 
mixture can be effected for example by dispersing fine bubbles of a gas which is inert toward f^e '^dicals °r d s- 
^oMng such a gas under elevated pressure in the polymenzable mixture and decompressing the mixture. The water 

Sntent of the foams is adjusted to 1 -60% by weight for example. The foam are used f^!^^^;^^^^^^ « J.^ J 
Uqulreandstore body fluids.Unpleasantodorsmay develop in thepresenceofbodyfuidswhenth^^^^^^^^ 

are used. The development of unpleasant odors from body fluids as sweat, menstrual blood, vaginal d^^harges 

urine are basically due to two different causes: a) malodorous chemical compounds already '^f "Gained in thebody 

fluids: and b) malodorous chemical compounds produced by the bacterial metabolism when the bactena come in 

contact with body fluids for a prolonged period of time. 

r00031 WO-A-00/66187disclosessuperabsorbentpolymerparticlescomprisingahomogeneousdistnbutionthrough- 
out the particles of compounds that effect odor control on contact with body fluids. Suitable compounds of this type 

are cyclodextrins, amphoteric surfactants, water-insoluble phosphates and tndosan. 

roooi WO-A-00/76559 discloses a mixture of a water-absorbent polymer and an organic iodine compound. The 
mixture contains 0.001 to 5% by weight of an iodine compound as a microbicide. The mixtures are present in the fomi 

roo051^°WO-Xoi^ discloses a particulate mixture containing water-absorbent crosslinked polymers and also 
fLoitolOOOppmofasparinglywater-soIubleorwater-insolublesiK^ersalt or colloidal silver. When hygiene articl^^ 

containing such mixtures as absorbents for body fluids are used, silver and silver salts effect an odor cortrol 
[0006] WO-A-01/68156 discloses hydrogel-fomning polymers providing enhanced ''^"'d Pemieabilinr over the prior 
art hydrogels described therein and also improved odor control properties. Such hydrogels contain 0.05 to 1 00 /o by 
weight of aluminosilicate, based on polymer. 

DESCRIPTION OF THE INVENTION 

[00071 It is an object of the present invention to provide absortDent articles such as diapers, sanitaiy napkins, incon- 
inence protectors or the like comprising an absorbent body enclosed between a 'il"i<^ '7«7'«^^'^,^^^^^^^^^ 
and a liquid pem,eable topsheet wherein the absorbent body includes a crosslinked acid-functional ^ddrtion po^mer 
f oam which is treated with an odor-controlling agent. Such absorbent articles provide improved odor and absorption 

froMT^vShave found that this object is achieved according to the invention by an absortjent article such as a diaper, 
sanitary napkin, incontinence protector or the like, comprising an absorbent body enclosed between a 1'^"'^ 'mpe^e- 
able backing sheet and a liquid pem^able topsheet, wherein the absorbent body includes a bo^ fluid - absort,ent 
oredominantly open-celled crosslinked acid-functional addition polymer foam compnsing at least one odor control 
means that controls odor fomiation on contact with body fluids and is selected from the group consisting of 

(a) compounds containing anhydride groups, 

(b) compounds containing acid groups, 

(c) cyclodextrins, 

(d) biocides 

(e) surfactants having a HLB value of less than 11 ^ , . 

(f) odor adsorbing agents such as zeolites, clay, activated cartson, silica, activated alumina 

(g) microorganisms whteh exhibit antagonistic properties against other unwanted microorganisms 

(h) pH-buffering systems 

(i) chelating agents 

[0009] Water-absorbent, predominantly open-celled crosslinked add-functional polymer foams are known from the 
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prior art cited at the beginning, cf. EP-B-0 858 478 page 2 line 55 to page 10 line 54, WO-A-99/44648 page 4 line 41 
to page 27 tine 42 and WO-A'00/52087 page 5 line 32 to page 28 line 45. They are also known as hydrogel foams and 
are obtainable for example by first preparing a potymerlzable aqueous mixture containing 

s - from 10 to 80 % by weight of acid -functional monoethylenically unsaturated monomers which are partially neu> 
tralized, for example at least 20mol% neutralized, 

optionally up to 50% by weight of other monoethylenically unsaturated monomers, 
from 0.001 to 5% by weight of crosslinker, 
at least one initiator, 
10 - from 0.1 to 20% by weight of at least one surfactant, 
optionally a solubilizer and 
- optionally thickeners, foam stabilizers, polymerization regulators, fillers and/or nucleators. 

[001 0] The polymerizable aqueous mixture is foamed either by dispersing fine bubbles of a gas which is inert toward 

IS free radicals or by dissolving an Inert gas under a pressure of from 2 to 400 bar and then decompressing the mixture 
to atmospheric. The foamed mixture is then in either case polymerized to fomn a hydrogel foam. This method makes 
It possible to obtain foam articles In any shape, although preference is given to blocks from which foam webs or sheets 
for example from 0.5 to 1 0 mm in thickness can be cut, and also to sheets, webs or films. The thus obtainable water- 
absorbable, predominantly open-celled crosslinked addition polymer foams can be used directly in absorbent articles 

20 or postcrosstlnked. To postcrosslink the foam articles, they are Initially treated with a solution of a crosslinker, for 
example of a polyhydric alcohol such as propylene glycol or butylene glycol, bisepoxides, or polyglycidyl compounds 
and the foams are heated to temperatures of for example 120-200°C to postcrosslink the surface. 
[0011] Useful acid-functional monoethylenically unsaturated monomers include for example acrylic acid, methacryik: 
acid, acrylamidopropanesulfonic acid or mixtures thereof. Particular preference Is given to the use of acrylic acid as a 

25 monomer to prepare water-absorbent addition polymers. The acid-functional compounds are usually neutralized with 
the aid of aqueous sodium hydroxide solution or potassium hydroxide solution. Water-absorbent polymers can also be 
prepared by polymerizing the acid-functional monomers in the presence of natural products such as starch, cellulose, 
cellulose derivatives or degradation products of starch such as oxidized starch, enzymatlcally degraded starch or In 
the presence of acids or bases of destructured starch. Graft polymers are fonned. The polymerization is always effected 

30 in the presence of at least one crosslinker, one initiator, and one surfactant. These materials are present in the polym- 
erizable aqueous mixture which is foamed for example by the beaten foam method (dispersing of fine bubbles of an 
inert gas into the polymerizable mixture) or by dissolving for example carbon dioxide in the polymerizable aqueous 
mixture under a pressure of for example 12 bar and decompressing this mixture to atmospheric. The flowable foam 
thus prepared can then be transfen-ed for example onto a belt having side walls or into molds and polymerized into 

35 webs, sheets or blocks and subsequently dried. The water content of the foams has a major influence on their flexibility. 
It Is generally in the range from 1 to 60% by weight. Foams having particulariy high flexibility are obtained when at 
least 20 mol% of the acid groups of water-absorbent crosslinked acid-functional polymer foams have been neutralized 
with alkanolamines, cf . WO-A-00/52087, page 25 line 1 to page 26 line 1 0. The degree of neutralization of the cartDoxyl 
groups of the hydrogel foams is for example in the range from 40 to 95 mol% and preferably In the range from 55 to 

^ 85 mol%. By predominantly open celled is meant that at least 80% of the hydrogel foam is open celled. The hydrogel 
foams are preferably 100% open celled. 

[0012] The water-absort3ent, predominantly open-celled crosslinked acld-functlonal polymer foam has for example 
a density of from 0.001 to 0.9 and preferably of from 0.05 to 0.5 g/cm3, a water absorption capacity of at least 5 g/g 
and a free absorption rate (FAR) of from 4.0 to 1 00 g/g sec for a 0.9% by weight aqueous sodium chloride solution and 
45 a vertical wicking time (VWT= time for 0.9% by weight aqueous sodium chloride solution to advance vertically in a 
foam) of from 0.2 to 120 seconds for a height of 4 cm. 

[0013] The hydrogel foam Is used as an absorisent body, for example an absorbent layer In an absorbent article. An 
absorbent article such as a diaper, a sanitary napkin or ah incontinence protector comprises an absorisent body en- 
closed between a liquid impermeable backing sheet and a liquid penmeable topsheet. The absorisent body preferably 
50 comprises one acquisition layer lying proximal to theliquld pervious topsheet andat least onedlstribution and/or storage 
layer lying proximal to the backsheet. 

[001 4] The hydrogel foam can act in the absorbent article for example to acquire the liquid. In such case, the hydrogel 
foam layer is an acquisition layer. The distribution and/or storage layer Is forexample made of cellutosic fluff pulp mixed 
with superabsorisent particles. The superabsortsent particles are polymers, such as for example polymers of polyacrylic 
55 acid. Conventional superabsorbent particles have a degree of neutralisation of about 70%. Another example of suitable 
superabsorbent particles are polymers of polyacrylic acid having a degree of neutralisation of between 20 and 50%. 
Superabsorisent particles having a degree of neutralisation of between 20% and 50% hamper bacterial growth and 
bad odours due to a lower pH than conventional superabsori^ent particles. 
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; Uon and the liquid storage portion are an integrated ""^foTSS M^^^^^^^ 

,0 separately and then the different layers are aPP«^d °n top of each ottner ^^.^^^^ ^ ^^^^^ ^^^^^ 

[0017] TO inhibit any unpleasant odor emanat|ng from body flui^^^^^^ incontinence protector or the like, com- 
the invention provides an absorbent article such as a f2;^'/"^ST^^^^^^^ a liquid permeable topsheet. 
prising an absorbent body enclosed between a 'jf ^^"^^^f '^^^^^^^^^^ thlTuid peMous topsheet and at least 

(a) compounds containing anhydride groups, 
20 (b) compounds containing acid groups, 

(c) cyclodextrins, 

(d) biocides 

(h) pH-buffering systems 
(I) chelating agents. 

[0018, The bacKsheet is liquid impermeable and ■^J^^:;-:^^^^^^ 

nonwoven laminate. A suitable backsheet.s for example a br^^^^^^ ^.^ ^ ^ ^,^3 

a breathable backsheet permits the "^^"^^^ vapour pem^eable layers include two 

is-^arrrensio^ 

well known in the art for the.r «PPf ^^'^"^"^"^^^^^^ supplied by the Exxon Chemical Company, 

of Minnesota Mining and Manufacturjng Company ^^^^^^^^ of less than 1 mm. preferably less 

AS used herein the two-dimensional planar '^VJ^^^^*^'^ ' Jjf^™ length and which do not protnide 

than 0.5 mm, wherein the apertures have an ^9^""'*°"^J^'^^'^!L^'°"^^ of the methods known in the art 
out of the plane of the layer. The apertured '>««;'^^^«^f ^g"^^^^^^^ ,i,ms include films which 

such as described In EP 0 293 482 and t^^^f '^J'" "^^^^^^^^ surface of the layer towards 

have discrete apertures which extend beyond the horizontal P'.^"f °*;^'^;^„9a"jert ^^^^ 

the core thereby fonnlng protuberances. Suitable -^^.^SL d^^^^^^^ 
exampleUS4637819andUS4591523.Surtable— .0^^^^^^^^^ 

and other such materials described in Index f^^^ja^;^;^^^;^;;^^^ from Elf Atochem (France) and 

and Y Trouilhet. DuPont de Nemours international S.A, such as Peoax , avai» 

These compounds can be added to the ^^^^°^^/°'^"'r'' ^et still orovlde effective odor cortrol, since 
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removed after the foam has been impregnated, advantageously by drying the treated foam, for example at from 20 to 
120''C under atmospheric pressure, or the component (a) which are applied to the hydrogel foams are for example 
from 1 to 10% and preferably from 5 to 8% by weight, based on hydrogel. 

[0023] Useful polymeric compounds of component (a) are polymaleic anhydride, polyitaconic anhydride and copol- 
ymers of maleic anhydride and a C2- to C8-olef in or styrene. The polymers can be prepared for example by free radical 
polymerization of their underlying monomers tn a precipitation polymerization in an inert solvent of the monomers, for 
example toluene or xylene. The molar masses Mw of the polymers are for example In the range from 500 to 1 million 
and preferably in the range from 1000 to 250 000. 

[0024] Useful copolymers Include In particular copolymers of maleic anhydride and isobutene, copolymers of maleic 
anhydride and dlisobutene and also copolymers of maleic anhydride and styrene. The comonomers are preferably 
present In the copolymers in an equlmolar ratio, but the copolymers may by way of modification optionally contain 
further comonomers such as acrylic acid, methacrylic acid, vinyl acetate or acrylic esters of monohydric alcohols having 
from 1 to 18 carbon atoms. 

[0025] Useful compounds containing acid groups include for example ascorbic acid, benzoic acid, citric acid, salicylic 
acid, sori3ic acid, adipic acid, malic acid, tartaric acid, lactic acid and water-soluble polymers of monomers containing 
acid groups. Polymeric compounds include for example homopolymers of monoethylenically unsaturated C3- to C5-car- 
boxyllc acids, copolymers of monoethylenically unsaturated C3- to C5-carboxylic acids and/or amphlphilic copolymers 
of (I) at least one hydrophobic monoethylenically unsaturated carboxylic acids, monoethylenically unsaturated sulfonic 
acids, monoethylenically unsaturated phosphonic acids or mixtures thereof. 

[0026] Individual polymeric compounds of group (b) are for example polyacrylic acid or polymethacrylic acid, copol- 
ymers of acrylic acid and methacrylic acid, copolymers of acrylic acid and maleic acid, copolymers of methacrylic acid 
and maleic add and also the abovementioned amphlphilic copolymers, which are obtainable for example by free radical 
polymerization in an aqueous medium of at least one hydrophobic monomer (i) and of a hydrophilic monomer (11). 
[0027] Examples of hydrophobic monomers of group (I) are: styrene. methyistyrene, ethylstyrene, acrylonltrile, meth- 
acrylonitrile, C2- to C18-olefins, esters of monoethylenically unsaturated C3-to C5-carboxyiic acids and monohydric 
alcohols, vinyl alkyi ethers, vinyl esters or mixtures of two or more of the compounds mentioned. Preferred compounds 
of this group of monomers are styrene, isobutene, dlisobutene, vinyl acetate, methyl acrylate, ethyl acrylate, propyl 
acrylate, isopropyl acrylate, n-butyl acrylate, isobutyl acrylate, tert-butyl acrylate and 2-ethylhexyl acrylate. 
[0028] Examples of hydrophilic monomers of group (il) are: acrylic acid, methacrylic acid, maleic acid, itaconic acid, 
vinylsulfonic acid, 2-acrylamidomethylpropanesulfonlc acid, acrylamidopropane-3-sulfonic acid, 3-sulfopropylacrylic 
acid, 3-sulfopropylmethacrylic acid, styrenesulfonic acid, vinylphosphonic acid arid mixtures thereof. When the am- 
phlphilic copolymers are not sufficiently water soluble, they are converted Into the more readily soluble salt form by a 
partial neutralization with bases, such as sodium hydroxide solution, potassium hydroxide solution, ammonia, amines 
or alkanolamines. However, care must be taken here to ensure that the pH value of the partially neutralized aqueous 
solutions does not exceed a value of 6.5. The pH of these solutions Is usually below 5.0. The average molecular weight 
Mw of the homo- and copolymers is for example In the range from 1 000 to 1 million, preferably In the range from 1 500 
to 150 000. 

[0029] Particularly preferred amphlphilic copolymers contain 

(i) from 95 to 40% by weight of isobutene, dlisobutene, styrene or mixtures thereof, and 

(11) from 5 to 60% by weight of acrylic acid, methacrylic acid, maleic acid, monoesters of maleic acid with monohydrb 

alcohols containing from 1 to 18 carbon atoms. 

[0030] These copolymers may optionally contain further comonomers In polymerized fomri. Other copolymers useful 
as odor control means are preparable by graft polymerization of monoethylenically unsaturated acids onto natural or 
synthetic polymers. Useful grafting bases for such polymers include for example starch, cellulose, derivatives of cel- 
lulose such as cariDoxymethylcellulose, oxidative ly, hydro lytically or enzymatically degraded starches, galactoman- 
nans, alginates, polyamines, polyvinyl alcohol, polyamldes and hydrophilic polyesters. This group of compounds also 
includes hydrolyzed graft polymers of acrylonltrile on starch whose nitrile groups have been hydrolyzed to carboxyl 
groups. Further useful carboxyl-containing polymers are obtainable by hydrolysis of vinyl acetate-acrylto ester copol- 
ymers, polymers containing acrylonitriie groups or polymers containing acryiamlde groups. 
[0031] Hydrogel foams containing a compound of component (b) for odor control are prepared by treating the hy- 
drogel foams with solutions of the compounds containing acid groups. Useful solvents include for example water, 
alcohols, ketones or ethers and also mixtures thereof. The acid groups of the polymers may optionally be partially 
neutralized, In which case the pH of the solutions should be not more than 6.5 and preferably below 5.0. The hydrogel 
foams are treated for example by dipping the foams into a solution containing at least one compound of group (b) or 
by spraying such a solution onto the foam which is to be provided with the odor-inhlblting compound. The amount of 
compounds of component (b) which is contacted with the hydrogel foam is for example in the range from 1 to 20% and 
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solution of a cyclodextrin. b„ wr^irio i<s meant anv substance intended to destroy, deter, render 

[0033] component (d) may be any b.ocde. b'C«^Je « me^^^^^^ 
ham,less.preventti.eac.ionof.orothen«,seexerta^^^^^^^^^^ 
means.. Examples of biocides are quatema-y ammon.^^^^^^^ 
poundsand also silver andzinccompounds.Ammoj^^^^ 

ridejauryltrimethylammoniumchlonde steajftnm^^^^^^^^ .^^ chlorhexidine hydro- 

imethylbenzylammonium chlondes, where a kyi = ^^"^ 7„^°^;,!,"2';'^.hto gluconate and triclosan. Useful 

chloriL (=1.6-dl(4<hloropheny,diguanidlno « 

rrpLr^c^s™^^ 

lOoJJl Usefulbiocidesforodorinhibitionalsoincude.od.necom^^^^^^^^ starch-iodine complexes 

Ke. 4-methylpheny. diiodomethy. sutfone. '"y'^^^^^^^ 
and also colloidal silver, silver and zinc compounds for example silver 

chloride. Chitin and parabens are also «''«"^P'^^ ^J^'^^^'^^^ ^nd the dispersion thus obtainable used for treating 
volume 1 , 311 (1950). Typical products of this k.nd are 

« c Jpcncnt (I) is a zeolte. the zcrt«e ^^zS a P X zeoH. X. zeolite DAY, zeolite ZSM- 

mo:t preferably from 1 to 6. Example of ^.^^^l''^li^X:;Zo^^^^ which exhib. antagonistic properties 
10038] component (g) is a microorgan^m or « m»rture o ™J^o°^« antagonistic properties against undesir- 
against other unv^anted microorganisms. Micrococcaceae. Pseudomonad- 

aL strains of microorganisms, for ^^^-^P fj;""^^^^^^ Candida, is achieved. The antagonistic bac 

aceae and Ascomycetes and 9«"«^,f;^!P';~^^^^ Lactococcus or Bacillus. 

tioned under (b) and their corresponding salts_ .^.^..^ agents can be selected from the group consisting of 

SLsrro\trcKrpr';ss;ca.o«..^ 
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Determination of monomer foam density: 
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Determination of the polymer foam density: 

[0044] The density of hydrogel foams is detemnined gravimetrically. A unifomn foam layer having a defined thickness 
in the range from 3 to 5 mm is cut for example with a sharp knife to obtain square shapes having an edge length of 5 
s cm. The samples are weighed and the weight obtained is divided by the volume calculated from the dimensions. 

Determination of absorption capacity: 

[0045] The absorption capacity of the superabsorfoent foam In tenris of water per gram of superabsortent Is deter- 
to mined on pieces of foam having a thickness of 3 mm and each weighing 1 g. The absorption capacity Is here tested 
by the teabag test. The liquid used is 0.9% by weight sodium chloride solution. 1 g of the foam material is introduced 
into a teabag, which is then sealed. Care must be taken to ensure that the teabag offers sufficient room for complete 
swelling. The teabag Is then Immersed for a certain period, for example 30 min, into the liquuid and weighed back after 
a drip-off time of for example 10 minutes. The blank is determined by Immersing the teabag without superabsorbent 
15 In the solution and detennining the weight of the teabag under the conditions described above. The absorption capacity 
then follows from the following equation (1 ): 

Absorption capacity^ (Gj^- Gy) / Gg 

20 

Where 

Gjs is the weight of the teabag with superabsortDent foam 
G-i- is the weight of the teabag in the blank test and 
25 G3 is the starting weight of the superabsori3ent foam 

Determination of absorption rate: 

[0046] The free absorption rate (hereinafter refen-ed as FAR) is found by cutting out, using a sharp knife, rectangular 
30 samples weighing 1 g from doam layers having a uniform thickness of 3 mm. These samples are placed in a Petri dish 
and 20 g of 0.9% sodium chloride solution are poured over. A stopwatch is used to determine the time required for the 
foam sample to completely absorb the 0.9% sodium chloride solution. The absorption rate FAR in g/gsec is calculated 
from the following equation (2): 

35 

FAR= 20 g/ (1 g X measured time In seconds) (2) 

Droplet absorption rate (DAR): 

40 [0047] A droplet of 0.9% sodium chloride is placed on the surface of the foam layer and the time is taken for the 
droplet to completely disappear Into the foam. The same process is repeated for the second side of the foam layer and 
the two values are Identified as above and below. 

Vertical wicking time (VWT): 

45 

[0048] A petri dish (1 0 cm In diameter and 1 cm in height) is filled with 0.9% sodium chloride solution up to depth of 
0.5 cm. A glass tube 1 cm in diameter and 15 cm in length is then sited a short distance above the base of the dish. 
A foam strip 6 cm in length having a square base area of 5 x 5 mm Is marked at 2.4 and 6 cm and placed inside the 
glass tube In the liquid. The time measurement Is started. The time in seconds taken to reach the respective mark Is 
50 determined. 

Example 1 

[0049] The following components were mixed in a beaker using a magnetic stirrer. 

55 

- 348.55 g of acrylic acid (4.84) 

135.51 g of 37.3% sodium acrylate solution In water (0.54 mol) 

28.00 g of polyethylene glycol diacrylate of polyethylene glycol of molar mass 400. 
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C16C1 8 fatty alcohol 
65.70 g of water 



Ution in such a way that the internal temperatu^^^^^^^ 
intoapressure vessel andsaturated therein wrthca^^^^^^ 

26.67 g of a 3% aqueous solution of 2.2'-azob«(2-am.d^^^^^^^^^^ reaction 
diameter nozzle to fomi a finely celled free-flowing foam^ ^ ,^ and covered 

r ■ js::;r:rT^ir ...... » uv^s ^ 

(Hohnle UV 1 000) for 4 minutes. ^ . . . ^ ^^^uum oven at 70oC. To determine the properties, a 

Solids content of reaction mixture: 81 .04% 
Degree of neutralization: 60 mol% 
20 Monomer foam density: 0.18 g/cm3 



t5 



25 



Example 2 

100541 The following components were mixed In a beaker using a magnetic stirrer. 
30 . 248.55 g Of acrylic acid (4.84 mol) -nR^mnn 

C16C18 fatty alcohol 
35 - 65.70 g of water 

tOOSS, W«h ice.ooling. 400.90 g (2.69 mol) of ^^e— ^ -J^^^^^^^^^ 

Imil temperature did not rfee above ^^o^ The^^^^^^^^^ 26.67 g of a 3% aqueous 

rated therein with cart,on dioxide under « P^^J"^ ° ^ded and mixed in using a fast stream of carbon 

solution of 2,2^azobis (2-amidinopropane) dihydr^^^^^^^^^^^ 

a finely ceiled free-flowing foam. ^^ges 3 mm in height and covered 

50 foam overnight. 

Solids content of reaction mixture: 81 .04% 
Degree of neutralization: 60 mol% 
Monomer foam density: 0.18 g/cm3 



40 



45 



8 



EP 1 358 894 A1 



for a prolonged period. 
Example 3 

s [0058] Example 1 was repeated with the single exception that the degree of neutralization of the hydrogel foam was 
adjusted to 45 mol%. The lower degree of neutralization than in example 1 and the impregnation of the hydrogel foam 
with maleic anhydride led to effective odor control on prolonged contact with urine. 

Example 4 

10 

[0059] Example 2 was repeated with the single exception that the degree of neutralization of the hydrogel foam was 
adjusted to 45 mol%. The lower degree of neutralization than in example 2 and the impregnation of the hydrogel foam 
with maleic anhydride led to effective odor control on prolonged contact with urine. 

IS Example 5 

[0060] Example 1 was repeated with the exceptions that maleic anhydride was replaced by the same amount of 

polymaleic anhydride having a molar mass Mw of 12000 and the degree of neutralization of the hydrogel foam was 
adjusted to 45 mol%. The hydrogel foams thus prepared provided in hygiene articles an effective control of the odor 
20 which othenvise emanantes from the bacteria following the absorption of body fluids. 

Example 6 

[0061] Example 2 was repeated with the exceptions that maleic anhydride was replaced by the same amount of 
2s polymaleic anhydride having a molar mass Mw of 12000 and the degree of neutralization of the hydrogel foam was 
adjusted to 45 mol%. The hydrogel foams thus prepared provided in absort^ent articles an effective control of the odor 
which othenivise emanantes from the bacteria following the absorption of body fluids. 

Example 7 

30 

[0062] The following compponents were mixed in a beaker using a magnetic stirrer. 
348.55 g of acrylic acid (4.84) 

135,51 g of 37.3% sodium acrytate solution in water (0.64 mol) 
35 . 28.00 g of polyethylene glycol diacrylate of polyethylene glycol of molar mass 400 

21 .33 g of a 1 5% aqueous solution of an addition product of 80 mol of ethylene oxide with 1 mol of a linear saturated 
CI 6C1 8 fatty alcohol 
65.70 g of water 

40 [0063] With ice-cooling, 400.90 g (2.69 mol) of triethanolamine were added to this solution in such a way that the 
internal temperature did not rise above 16oC. The resulting solution was transfenred into a pressure vessel and satu- 
rated therein with cartDon dioxide under a pressure of 12 bar for 25 min. Under pressure, 26.67 g of a 3% aqueous 
solution of 2,2'-azobls (2-amidlnopropane) dihydrochloride were added and mixed in using a fast stream of carit)on 
dioxide until the mixture was homogeneous. Carison dioxide was then passed through the reaction mixture for a further 

^ 5 min. The saturated reaction mixture was forced under a pressure of 1 2 bar through a 1 mm diameter nozzle to form 
a finely celled free-flowing foam. 

[0064] The monomer foam obtained was placed on an A3 size glass plate having edges 3 mm in height and covered 
with a second glass plate. The foam sample was irradiated synchronously from both sides with two UV/VIS lamps 
(Hohnle UV 1000) for 4 minutes. 
50 [0065] The foam layer obtained was completely dried in a vacuum oven at 70oC. To detemnlne the properties, a 
portion of the foam was then adjusted to a moisture content of 5 % by spraying with water. 

Solids content of reaction mixture: 81 .04% 
Degree of neutralization: 60 mol% 
55 Monomer foam density: 0.18 g/cm3 

Polymer foam density: 0.19 g/cm3 

Foam structure: homogenous, completely open celled, no skin 
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Example 8 



10 



IS 



20 



25 



30 



Example 9 

[00681 The following components were mixed in a beaker using a magnetic stirrer. 

- 348.55 g of acrylic acid (4.84) ,n c>» mnh 
H^c n nf 37 3% sodlum acrvlate solution in water (0.54 moi) 

C16C1 8 fatty alcohol 

- 65.70 9 of water 

Solids content of reaction mixture: 81 .04% 
Degree of neutralization: 60 mol% 
35 Monomer foam density: 0.18 g/cm3 
Polymer foam density; 0. 1 9 g/cm3 
Foam structure: homogenous, completely open celled, no skin 

1007.1 A 10% solution Of p-cyclodext.n in methanol -^Xritr/a^^^^^^^ 
absorption of urine. 



45 



50 



55 



Example 11 



lowing the absorption of urine 
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Example 12 

[0075] Example 9 was repeated except that an aqueous dispersion containing 200 ppm of zinc chloride was sprayed 
onto the surface of the hydrogel foam. The foam, which contained the zinc chloride In Its Interior and on the surface, 
5 was dried overnight. An absorbent article comprising an absorbent body of this hydrogel foam provides odor inhibition 
following the absorption of urine. 

Example 13 

10 [0076] Example 9 was repeated with the single exception that instead of p-cyclodextrin an aqueous dispersion of 
1% of sorbitan monooleate was sprayed onto the foam. 

Example 14 

15 [0077] The foam prepared according to example 9 was not treated with p-cyclodextrin but instead sprayed with a 
1% dispersion of cetylpyrridlnium chloride in methanol and thereafter dried at room temperature. The cetylpyrridinium 
chloride bioclde is on the surface of the hydrogel foam. 

Example 15 

20 

[0078] The foam prepared according to example 9 was not treated with p-cyc)odextrln But instead treated with a 5% 
solution of citric acid in methanol and thereafter dried at room temperature overnight. An absorbent article comprising 
an absorbent body of this hydrogel foam provides odor inhibition following the absorption of urine. 

25 Example 16 

[0079] The foam prepared according to example 9 was not treated with ^-cyclodextrin but Instead treated with a 5% 
solution of triclosan in methanol and thereafter dried at room temperature overnight. The triclosan remained on the 
surface of the hydrogel foam. An absorbent article comprising an absorbent body of this hydrogel foam provides odor 
30 inhibition following the absorption of urine. 

Example 17 

[0080] Example 9 was repeated with the exception that the surface of the foam was sprayed with a suspension 
35 containing lactic acid producing bacteria. The sprayed foam was dried at room temperature overnight. An absorbent 
article comprising an absorbent body of this hydrogel foam was produced. Each article contained about 1x10^ cfu of 
such microorganisms. The absorbent article delivered outstanding odor control benefits when in use, typically when 
coming in contact with bodily fluids. 

40 Example 18 

[0081] Example 9 was repeated with the exception that the surface of the foam was sprayed with a suspension 
containing spore fonming lactic acid producing bacteria. The sprayed foam was dried at room temperatura overnight. 
An absorbent article comprising an absorbent body of this hydrogel foam was produced. Each article contained about 
^ 1x10^ cfu of such microorganisms. The absorbent article delivered outstanding odor control benefits when In use, 
typically when coming in contact with bodily fluids. 

Example 19 

50 [0082] Example 9 was repeated with the exception that the surface of the foam was sprayed with a dispersion con- 
taining zeolite. The sprayed foam was dried at room temperature overnight. An absorbent article comprising an ab- 
sorbent body of this hydrogel foam was produced. The absorbent article delivered outstanding odor control benefits 
when in use, typically when coming In contact with bodily fluids. 

55 

Claims 

1 . An absorbent article such as a diaper, sanitary napkin, Incontinence protector or the like, comprising an absorbent 
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body enclosed between a liquid Impemieable backing sheet and a liquid pemieable topsheet. ^ 
^K-«L^««d in that the absorbent body includes a water-absorbent, predominantly open-celled crossiinKeo 
:c-«^ l^n X-?oal co^mprising at least one odor control means that controls odor formation 
on contact with body fluids and Is selected from the group consisting of 

(a) compounds containing anhydride groups, 

(b) compounds containing add groups, 

(c) cyclodextrins, 

(d) bloddes 

(e) surfactants having a HLB value of less than 11 ,,„„i„a 
f) odor adsorbing agents such as zeolites, clay, activated carbon. s.l«a, activated 

(g) microorganisms Which exhibit antagonistic properties against other unwanted m.croo,gan«ms 

(h) pH-buffering systems 

(i) chelating agents 

polymaleic anhydride, polyltaconic anhydride and/or copoplymers of maleic acid andaC2-toC8-olef.norstyren^ 

ItcJetsXthTc^r^^^^^^^^ (S coining acid groups are ascorb. acid . benzoic acid, cjric acid, sa.icy.fc 
Lid so'c fcii ad^ic ^d. maiic acid, tartaric acid, lactic acid and water-soluble polymers of monomers con- 
taining acid groups. 

4. An absorbent artide as claimed in claim 1. characterised Ir, that ^^'-P''""* ^''^ 

homopolymers of monoethylenicaliy unsaturated C3- to C5-carboxyte acids, copolyme^ of '^^""f V'^"^^^^ 
c^rS C3 to C5<art)oxylic adds and/or amphiphiiic copolymers of (i) at least one hydrophobic rnonoethylen- 

fcSu^^^ 

ed sulfonic acids, monoethylenicaliy unsaturated phosphonfc adds or mixtures thereof. 

5. An absorbent artide as claimed in claim 1 . characterised In that compounds (a) are -^^f'^;"^^^^^^^^ 
anhydride and/or copoymers of maleic anhydride and isobutene, copolymers of maieic anhydride and dusobutene 
and/or copolymers af maleic anhydride and styrene. 

6 An absorbent article as claimed in daim 1 . characterised In that compounds (b) are homopolyme-s of acrylic 
acid copXeTof acrylic add and maleic acid and/or copolymers of acrylte acid and methacrylic acid. 

7. An absorbent artide as daimed in daim 1 . characterised in that compounds (c) are p-cyclodextrin. 

8. An absorbent artide as daimed in daim 1 . characterised in that compounds (d) are silver salts, zinc salts, ce- 
tylpyrridinium chloride and/or triclosan. 

9. Anabsorbentartideasclaimedindaim1.characterisedir,thatcompounds(g)areladicacidproducingbacteria 
from the genera Lactobacillus, l^ctococcus or Bacillus. 

sheet and at least one distribution and/or storage layer lying proximal to the backsheet. 
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European Patent 
Offfce 



LACK OF UNITY OF INVENTION 
SHEET B 



EP 02 00 9937 



AppUcatlon Number 



The Search Division considers that the present European patent application does not comply with the 
requirements of unity of Invention and relates to several Inventions or groups of Inventions, namely: 

Claims: 1.10 (partial.) ; 2,5 (complete.) 

An absorbent article comprising at least one odor 
control means that controls odor formation on contact with 
body fluids* these are : 

(a) compounds containing anhydride groups 



- maleic anhydride, itaconic anhydride, polymaleic 
anhydride, polyitaconic anhydride and/or copolymers 

(claim 2) 

- maleic anhydride, polymaleic anhydride and/or 
copolymers, maleic anhydride and isobutene, copolymers 
of maleic anhydride and d1 Isobutene*.. (claim 5) 



2. Claims: 1,1D (partial.) ; 3,4,6 (complete.) 

An absorbent article [...] ccwprising at least one odor 
control means that controls odor formation on contact with 
body fluids, these are : 

(b) compounds containing acid groups 



« ascorbic acid, benzoic acid, citric acid, salicylic 
acid, sorbic acid, adipic acid, malic acid, benzoic 
acid, citric acid, salicylic acid, sorbic acid, adipic 
acid, tartaric acid, lactic acid and 
water-soluble polymers of monomers containing acid 
groups (claim 3) 

- homopolymers of monoethylenicallv unsaturated C3- to 
C5-carboxylic acids,... (claim 4) 

- homopolymers of acrylic acid, copolymers of acrylic 
acid and maleic acid and/or copolymers of acrylic and 
methacrylic acid (claim 6) 



3. Claims: 1,10 (partial.) ; 7 (con^lete.) 

An absorbent article [...] comprising at least one odor 
control means that controls odor formation on contact with 
body fluids, these are : 

(c) a cyclodextrin (beta-cyclodextrin, see claim 7) 

4. Claims: 1,10 (partial.) ; 8 (complete.) 
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J 



J) 



^pltosrflon Number 



^1 European Patent LACK OF UNITY OF INVENTION eP 02 80 9937 

SkMMB Offlco SHEET B 



body fluids, these are : 
(d) a biocide, 

- such as silver salts, zinc salts, cetylpyrridinium 
chloride and/or triclosan (clam 8} 

5. Claims: 1,10 (partial.) ; 9 (complete.) 
body fluids, these are : 

fa) microorganisms which exhibit antagonistic properties 
against other unwanted microorganisms 

- such as lactic acid producing bacteria {^om the genera 
Lactobacillus. Lactococcus or Bacillus (claim 9) 

6. Claims: 1.18 (partial.) 

An absorbent article [...] comprising at least one odor 
Sn?J^l Ss Sit controls odor formation on contact with 
body fluids, these are : 

(e) surfactants having a HLB value of less than 11 

7. Claims: 1,10 (partial.) 

An absorbent article [...] comprising at least one odor 
Sntrol Ss that controls odor fonnation on contact with 
body fluids, these are : 

(f) odor adsorbing agents such as zeolites, clay, activated 
carbon, silica, activated alumina 

8. Claims: 1.10 (partial.) 

An absorbent article [...] comprising at least one odor 
cSn?rol Ss that controls odor fonnation on contact with 
body fluids, these are : 

(h) pH-buffering systems 
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Application Number 



TTie Search Division considers that the present European patent application does not comply with the • 
requirements of unity of invention and relates to several inventions or groups of Inventions, namely: 



9. Claims: 1.10 (partiaK) 

An absorbent article [...] comprising at least one odor 
control means that controls odor formation on contact with 
body fluids, these are : 

(i) chelating agents 
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